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onus 

m^ta 3 # u k*> » r**«s it a * « 

arr6J:-}iciBKfttu ma # * * ' * x*i«tc*»*:if 

3 # 'J ^ 

* „ r«na«icsiaufcci«tttir6»*« i 2 tciaaoa #9 

4 " 3 * y -<Dgtfr**iSKT 4 -fc $ < x K *> » r *ffBBttCK» 

5 3 # , , -otfw^cfctt: * n w i c a i r 1 »a « « 

9 

l***R*9 (Tlt^**!^) 3*9^-"M9, ttft^^O^^ 
^^GBt*SW U tniCi 9 3*9 K+ > * ******* 

(CffilJST* C 6 l=I2K<D3 * q t 

aiC J: 0 ffi*« 7 CKtt©3 * 9 ▼ — vIEft-C * * C <t**ffl 4T4 * 9 <T 9 



K£>:3 ^ 'J -7-0 

r*V3W=K«©3#9'9'-. 

5R2l£5»£LT. 2. + 2- S -*x^ux, 

z 5 -<j,i->i,-,<? = 2-> H>f-S -(2' -ST***** 

o**> -^-7*^y*Jiff 2-/ -^^*' /o4i 

*tt#>B7 Timwi -5<Dtvrftj*Eft«W>3 4i 'J -9—. 

* c t*»««tr*a**i2icK«w>3 # 9 

> h*^-^7-7*^u>-c*s=-t*wttiTaa*aii2»ri£«o3*9^ 

15. S0-M««>«B«>»«>*9 (p^^uvfruy) i, 
IBOftO** ( 2. 5 -//f^-7x^n-^v) i«T4Ci*Wa 
£-T&#»*Wtt 3 # .9 

16. ^<i*>20«©*9 (p-7x^u^-^) *WT**9 
^uxt— wv) *9 (p-***** 1->^V-1. 2-x*^ 

4*« it * « lT»cte«<D 3 # y t 



1 g. 7M + fW*2-^* K1 ' f,, * J ' Mfctt2 " xf ^* 4 " , * i ' 

»-cs * c t * nia £ r 4 amane *£«w> 3 * v -* 

2 0. tf**7lc!Sa<D#«#«j (T«JU>^-^^) 3*9-^-*iBrtT*» 

2 2. ^*»BM*^Tlt^C&*wir*»*^ 

2 3 . *9 (TijuM. 2- x * y ** ;t.) «3fflt*3 * y..7 -^JBl£-riX« 

2 8. MttK«ilBI»3#9-'-*«3l-»*a3«2Xa**'9C*r«c4*«« 
2 9. ftj^aSlft»fi^' l '*- , > ji * ,fl *^ r&ciJ£ ' , * ,8 ' trai!? ^ 23J!,£ 



280 ^ B^>C ^Tn.tMCESEO^&- 

3 2 3 # g ^ -«(DT »j u vffl#li/< 5 - 7 * - ^ ^*WT*3B 1 ©A#i - 
2. 5*> 2. 

2-> h*>-5 -(2- -/**-<^o + ^ 
7i ^u^j;c; 2-> h + ->-& -(2' -xf^ + >°*-» -/<7-7* 

3 3. ■ ;.«)/*t-7 i i«cm«*'-^*^ 
34. t*** ? icieao*s* 9 (r'v ^) 3 >■ y ^ -t)Bttt4^ 

i o * nc-t 0 3 * V SW^Otr ^ itBMttlllfeKA Ott 

a»r * c 4 «^»a 4 r 4 ^tt. 

3 5. 4i >j (T9WV-1. ««*«* 9—1****9'-* 

W LTl »4 C 4 «JBiT4»*43«i:iett«>«tt. 

36 ***9^-«*» (y<^-7*^U^-t- #9—. 

*««. s^^ + ^^^^^-i. * #,J 

<***ux-i. . *g ( 2. 5 -s^>**-^ 

#9'-. *9<Z-> ^^-5 ~< 2 ' - 
y^,u^^^o + » -^-7x^^-1. t-x9V*<** *9^r-, * 



37. w »«c«owffTw* £ .^??T *»?5£!P fi< ?? • 

3 8. «WH 200- 3W*©ra«4C*«*«±T«»M34»S37© 

©t njtMctaao^tt. 

4 0. *iS«D# 9^-*aai&T4^i£C***. ,, "C, 

(a) *i7;« -iui©ffi^ft*WT4*ttt^r*4a©K 1 ©*' — & 

&4M©3*2©*/ •"'-i'tKf&'^- 
(d)'IO (c) «)ISflW*^*S*W-7''* i *» au XS (a) fC* 

©*Wtt * tlWt 4 -t -5 tC ffliR * n 4 C £ * tttt <t T 4 

©*?&. 

4 2. *^<f'»c5ft3t*n/iJfttt©fflLa*iaWr4J:9»C**tt'<^K 
4 4 . !ft S?«33©^tt^ ^nia^'J 7 

45 ^v,>U85— 95-*©fi"*ffl©fi*H»-£U K2a£#l* 2. 5 

h + > _,<5_ 7 ,^ux'C*4C < !:*1«tttr4»*«44iCiett©3# , J^ 

4 6. »l*/^-l!90-95^©l5lHT?ff«l- 3 #!|7-K:fc*I^P-7*- 
* 2. 5 2-> r*>-5 -(2' 
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>*o + » _y< 5 **ti 2-> h+f-S -<2' -x 
it--N * *s o + — / < 5 - 7,* auyeiuf J3ETJ" 4 c £ ^WftiT, 

4«*fl404fc«41K:fi«W>35tt^'&»^n4*a*«tt3#9-*'-« 
4 7. 90— 9596©S5Iffl©*4»©# 9 (p - 7 x - ^ ^ t*i U V) £,'5—109* 
©Cra©£4a©* 9(2-> r-*f-5 -(2' **-o*V) -p-7 

A iU>t*-V» £«T4ct*1*fiir4^SiNK*3* I J^-. 
4 8. 90~95W©t5BB©«©* 9 < p - 7 * i u :/ f *-0 5— 10«©»3 
ffl©B©#y(2-/ h*f-5 -(2' -i^^+>°*>> -p -7 * -uv 
fc-u^> i*rr fi C i t«tti 3 * 

4 9. m*S1^2l9*fc**«»3E*«>'5 5©t^rn*»KiaTO*S*'J <T'J 

5 0 . !R^20?j£43©7 5©^Tn^lCj£«S©^ICJi:0Wfc*«* 9 (T 9 

u^f-ux) 3*«jvtiauntiu^ m/n SMB. 

5 l. **# 9 T-BBTWrf * itRttftW*'^ K+> 7**&*-r44? 
tt < £ *> 2 «©<tS**JI*:3*te4 1 y ^-*WT4*Wtt*tfi: 3 * 'J ^-©fflifc-C 

$,t, a * u *-- --4-©ttS&»?'i < £ *> 2 a©<t^tt»catt a* / ▼ -©tt'** 

D#9^-©4^B*' < *-'r*4*-r 7 7~«ffll/C* 3#?-»-©iH*vt>xtt 
SlC«Efirr4fflaiC*l »*C, 3 # 9 '-©A5^*tt*ftflttT4-t?lcaiR*n. 

/w/.£LraiaT4ct^6 4«t5c®fiE*n. fttfcM-c-*-rc*4 



93 fffl « 

icsn©fei* 

gew©^gf 

¥9tt:i 'J -!C8fiT4. 
SEW©** 

fi4#«* 9 fi9W*8CBfi? (singlet eicilon ) ©SfcWtt*** 
(radiative decay ) Ott«ttWSi'a?«***rcitfMi»'l=a - n 

*©ft©* fl --©7 * 1 - p - 7 * >f -V >. (P.P V) tttt« 

HHjBg'i(P«gt»--r:9 T^HfMiSfi^^*. -*n-e#;- 2nXLW< fi 
(ttc io*s*©«7 * ^A<o»orrBUBr * ci *. 

JH&DHMBU. raMRWW (Precursor route ) * 9 (p-7*-P^U 
: #.;^-©t?ffil»-J:tf*7-ntt©*9WJ (0. OX 7* 5 * K 9 (Bradley) 
*, J. Phys. 0: Applied Phy«. , 20, 13S9 (1987) ) r 2 0<0»tt** 

(sulphonio.) ffiB9ffitt*9^-^^taadnfc.1-9 (P-7x- 
u^t^u^) ©^Jtttitfi'/Baffi (cyclic) V 9 -«StJ 

•sitf-XiX (Stemer-S-ith ) , I.*. U>X (Lens) «Cf G. 0*^*— 

(»e 5 ner) Poly«r 30, 1048 (1989) ) IC**fttl^. * r ii.* * ^ 
* (PL) ©OWEtt. r«»jie!-T T ©je*BMIftJ (H.«.79x^K 

(Friead) J. Molecular Electronics . 4 . 37 (1988) ) *-kCf r*»# 9 
^-K4*iy4*JWaj «.H. 7 9x^K (Friend), D. 0. C. 7*5 -/ K 9 (Sradtey) 
*-ttf P.O. y 9 a"* ^ I- (To-nsend) , J. Pbya. 0 20 , 1367 (1987) ) \ZX 
0«*t*nrt^4. a>©5t©BWWaiW5B PCT/6B90/005a4 (&SR3R PCT/ 
W090/13148) IcA-t^Tii, mCO-7 4 nri»tfi* xu^.ro^Uytl" <EL) 

«*-r«a»c"t* , "c**«JB± LTWffl-e*4(>©£W**nTt-4. c©«a 

tt«7^/i-i©Stt (TttfeS, 5£3t) «tff©^rntr^flBi>'*»* : ?--fc'-ttf ; < 1 - 
^>K^ vf«(«ai*Tli. 3fiJ5© 5 Pi5'5^©feA©J > c*5lw. Cti^©iS©7 , & 



cd i oa«*aflj|-e*4~'*-ea4. 
c©aai©^ 9 ^--*E t«at*ici>*j4 i^tia^ LTf3E*n-r4WA*w4 

£, JJ-©jA(a), (b) , (e) i**4. 

(a> E0)©>t#i>«atfc& < S5ia«S'e*4 o BUffi(*-i*9^-©«ilWa5!i-:ti, 

HI ©^tfc6'*PW) nlfift-C* 4, 

(b) .r 9^-7^^A^j»ixLai>c£*cj:o. wsa©aifs:* iw&arfl-tt. 
»*©aEtc-t4'#(kiwatT4»tt, w«aft*j: vow©^ 7««aitfti=«tr 

(c> n&*>*U/"£fcl*** r> 'te i & (cbariea and/or spin-carrying) fcfi& 
©4t ^ffi*-^"6T; : A t * -y -t fc^i^ < 36-45;-" v 

- b^L/jxr*^,,fit^E^s©a«i«*^?v?T©a?a &mmm*<*~> 

©* n^© V u- V « >t J: 0 GET * <x4'<Tt < W < ^jfinc(5irt»^* 4- * 
rjtfihe*9 (p-7xiu^'-f» ci-it4ttMliJ:WttMp-- 
IS^iftfSj . 0. OX 7*5 y K 9 (Bradley ) , 8. fl. 7 9 x x K (Friend) , K. S. 
•7>*r (Hons) . K.--fX (Hayes ) , H. 9>r>^^'~ (Lindenher*er) X 
iL c S. ax (Roth) . Sprinjer Solid Stale Sciences * 76, 107 (19B7 ) H 
±Lf rn!HE»att# 9 ( p - 7* — l/>t'-^) lc4»*t4Jtttlfi* 1 ' 5 *•-/*** >" 
*mit (o«nchin 8 ) j, 0.0X7*5 7 K9 (Bradley ) *-t t/R. H. 7 9 x > K 
(Friend) , J. Phys. Of 1 , 3671 (1987) **SL 

*»«f-t, C_n^©J*.«3£»r4E L?«a'*lc^4»7cJBiLr«fflr4 
#9-»-- *rttf*T4. 

K v 7**^-r4'l?rx < t t> 2o©ftWtr»/I4*> ^ -*(4* 

^3.1? 9 T-CD*«tt-"f^ v 7*-rfOTCT3* 9 ' -©7c-Wtt-*rM»T 

4J:->lci3lR*n. C©3* ij^-fif</ui*- ? *^^nttC*»*TO*ltcK«'4 "l 
£/X< 7<^^i UT»a$n4Ci^*4J:7lCH-:li**sn, C©74-9^- 



77" Kt-C<0E(fflO^i8flE*-ca^, ff* U < «, 3 * 9 •* -*©*; ' -» 
tfittiT "J uyt"— (irjlene vinyl enc) iH&TTfti, 

?^©SK-C(i, fittSftTftB* LUMOs) , *fcIiiEIC«?**nnii\ 

mn^mtw (fiasjifii^tua, homos) (j&atMicn*©**© 

?«±fcfl**£©M (2fciiHOMO*£LUMO*'r) Oi*^ST«4. 

JEJni^J'- ffl©4*:E'Xi£?<lK *l7 iHOMOiLUMOi ©RIJ© x * 
*>yriLTE>!)4Ci, j^Wft-C**. -^tt©ffii«£ftj©««t£©raK 
H O M O tr y> L U M O * :C©*> y 7*©SE{t*iiaiT C i * 4 C £ 

catai s n*fi*JMJt©»£**W* c £jd«t * 4 c l*. cntct o . 
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ci^ft*ntt^p. a 7 U-CMi&LfclS^tC, 2-3© 

©fcitttflt^isiss-r 4 c <t icj: cm* cc-pisyur*^ 

vr***4li&*«»$n4. L^Ltta*^ 3*U ^-©•5'&«-33^©t>©*© 

j^r*©*- y ^-©jBto^D^ffi-t-aArs©**^'^**^^ 
c©«s^, tt©^ffiffl»WKHc^:#^**+yrJN»t*ibTfiiflkr 

C©»^. LTOC©«9Kli, «©Wtt*« (*S?nfc««) tto 

^Oii*3«»4©^»*iB'6ffla3&*J&4*»«?0. t^tti LTttteTi^i 
9. C©J:o«iltt30<#ffi-riBBa j e"*— 3 U-J/. > (percoUtion > »«<t 
«:U C©H«li> ffl*, ^»»«©20Mt*«5>*©«t*CR£B*n-S. *Wffl 
^-pii^ -j-^T©c©Ji -5* 'J 3* y 1±/*— 3 u — f b ^BBtt^-^'XOiEI-a 

£ltj^t*c {ryu^fiux) 3*y^-T?*-,r. 

C©3# 'J - ''— ©fi*W = © tr —-' t **** 7 < ii/J-©JBfiE*K:aaB<eli« initios) 

(«-*•> '^K*'t vy<-RZBr*«&#y (Tyuxt-^uiO 3#U-r 



1fe©SFffi(=ii^TU. (a) *iT ^3 -^£©*K^*J*^r4* 

K4>"C, **Gi©3U <B4ft©m2 J t>' ■^-i'fi-SieStf, (b) 

47w-aic«i»u (d) x?s (o ©e*^^K#y^-*©B£U X 

a (a) IC*»^S2ii. *f5#»J^-+©*3W*' , '>K+> v^tWlfCs* 

9 7_cD^^m^a»r4J:^»caw*n4ci**c^-*fftt3* y 

XI2 ( a i tilf i U< UJftS©flFSETT?(7?o 

t ■& VT' ,^KWKsa»©?4»ttT-e* 9 ( r y u > - 1 . 

2 ^-±^>>*-f ^ Uthanediyl) ) lRffi*3:# U ' -*/m»-T S±«*^U * 

SEtos^Kxt jnici'ittc. j»*isiH»s©flaa3& t tB-^-c^#y 

3 d! y ^ -<-JBfi£T * 5?^tMKT 4. 
^tt»#y (T 'J f^fii/y) a # >J v-O^SRiSli J -f- 'J ' -or V 

< ut, g£tts*fi^An4ci*cj:Ote«Jdnfce-^^a©W^«-T y 
»©a*s©iaiR(--t Tstgiar* cim, mm-^* <> ^ 
aaa-r 4ci*«r*4. 3 * y ^-©^tsiajstii a # y ^ -©»-»• 



3* y^-KttftMJuETN&'Stf') (T';uy-1. flfilEt*3# 
ifc, fl^«E«2S©IK*ifiA*«HaLT3#'J-'-©><^K*> 
v -t y x ©fn-TiSMiCgil&JtSa'j S * (WffiU:** ©3 #'Jv — *f*<fc-T 4 Tstt* 

tserrs. 

<*3*y ^-*j&«tr57jttT*-»r, JtaaiKtttf*wr4«w^©#aT-c 

A»*»-C H« L'' iXtf-C-H. L' rijft^K r'f y-^gB^#LV* - 

t'SWiaSHttfitfiLTt^) *y (Tijuv-l, 2-x^v^-f^) WSgi*3 
# y-^-*jejSET5?3m**t8{ft*n4. c©^tt(i*a#y (T 'J v^tr-u» 

a * y -t -iBfit©* i ©xnt-Wiarr *. 
Ktt5©ffls£i±, 3 * y -»© t-^.;t,as©tsfctc -t o * y <t y ^^f-^ 

ttftBT*4/:»!>tcll, C©!EttS«#V (T'juxf-uy) 3-tty^-© 

o o 

RO- r RS-, ArO-, hcS-, WC-, R-S-, R-S-, RS«, BO- 

o 

* y (TDuy-l. 2-x^>i?-f^) S1«B<*3#y T-ti. JaSiKtt** 



ilCt^TSl I ©XHlCiil^TJBj&L^ COB. 31 1 * / T-f£#ti-C H , 

l 1 tiy-cH, l ; -cm $ nfcK 1 t ft - J* I*/ ~* ~& 
iWi-CH» l» *\fccF-CH, l* rii»?nfc»2 r y ^amti 

*y ffjffi<*3--* y -<-i&|£T£X^2^C*^ 

^T*#IK*fcli«ffii£*>«* «-,T, T;u3-/uT*4. IF* U 

a : / -toitiii : i ^fcu-e-ruaTr**. settsd. mm 

StLTIi, — Jtt(=. SP«attWT-i* v**fT6^-9^)fi (ooiao silt) 13* 
*6. *JU7*-9ittU ^oy>ft«, (sulphonates > , 'J ^ 

ttlS (phosphate ) * *fciiX^-f iU^Ka»0«^'X9!-C*S. *f*U<U, 
y (■ 7 t Kofi 1 ? * — 0 -MB (Lelrahydrotbio pheniuo salt ) Oi'jtt^' 1 ' 

&UT y u vi* JiOmiMRaMde I -P J: 0 *i 'Bllli* «T *T n? u xor 

a # y ■» -ttcii, ii?tt<4%z-p«>T«; u^B^waEUTif*)* cft£© 
t y u>BauH«kxfcW#Httr 9 i^y*fcii^f "td u>ffl»-c*56* a 

3'XHtftSi UTIi* O-T/w+zK S — TA<+JK 

S-T0-;k #<*ayv % TJt,*n,?LJU7 * ±- IU (alky I sulphonyl ) HXUT 

y -*x/U7 * -iv (aryl sulphonyl) Ifa'XSSttSt LTIi, > 



^^¥6-500813 (5) 

/ h + i/, >f^n/7fi/i' (nethyl sulphonyl) 4>J;tF7*» J t (brono ) 6* 

-<DT y u>a 7 >o-5-&©l-^ti*BHS"C ; *^> ,« 5 -7x-u^LTp4. 
lf*L<ll, Sl2J3t#U 2. 5 h*->-<7-7*-^^ 2. 5 

U> (ihi«yler»e> . 2. 5-/'> ^--5-7 x-U^ 2 -/h*^-5- 
<2' > f;u-«yf o4-> (ncthylpcnlylcwy) ) -W?-7*il/y t 2- 
> ^V-S —(2* x^ L ;t'-^4- (cihylhcxyloiy ) ) — — 7* — ^ 

>iO'I4»in«=>ig0?*n-6. iOffi L<(4. '« 5 - 7 * - ^ vSWrli, iPtt 

< 300 1 oaflCEfiBTADter 4 CilClO CO^ft*»T -i C £*n?£ 5. 

4. *mg»3#y-r-»«3efl£*nsi* ^s?icie ur, cos* wx. 

$ ^ « -SlUfcfffKtt »TWs 3 * y ^ -<D* ^ - *(i© 9 -&CD£P*X < i t> 1 



4. 3#yT-*<Aicor»-c4&&^*«^. H7n»i«<kaj&**T»s-c**« »r«<fc 
<a*3« l fc»tti&aHiS6*x*K 3^ >rv^ &&t> «i» 'c^ir-yinbr ; a ^ 

u>_t. y/M Ar). «MBtt* 'J ^-*iBJft-r* c©W, x 

- * t* - B tSfi c -t 0 e» ?nr.iiT«0, ©fiitr- 

/X^ffili. l-+h <Tokito) il©r#i;^-j (19S0) , 3l«, U37Hca^n 
> (paraphtojlene ) -I. (ettuned iy I) ) *V 



(2. h + V /<5 7*-I^>-l. 2-x^V^-fiU) ^y^-, t^li 

tf«J (-J-x-UX (thienylene) —I. 2— s.9 ~s-s4 a*) — J: (X 6. * 

* # »; ^irttH*3^JB«rr sc£icj:03^y-»-*ifeU4. 

0B$n*. tt-^r. z.ntc£0 3# y^-©i»y»t*'<vK+*+ 7 7**iefflrr*se 
icf4©^fib&<»^n4. »J ^-©JoJ*iilf i L< ii*KWK:«e«>Wffi 
TTIT7. BK^fc-r^i, ^*»^y^ ^<Df£lbCr*lflC4«iRiX*4. liD^ 

^flauawi2«iBj x t-c* 





(rv) 
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jR K — (y^—JsyX+.M *) ttx.-^C. -C ■ (II* n f - ■R.-«:-l*' v.x 

(lenz) IfJLCF.F.E. * 7 * * (Karasz) , Po1y«. Cowun. ZB * 261 (1987) * 

r^TAo*y7^i^m(^*T****ti. ^K-rr^xk-- 

y-J „ R. *. is'sX (Lenz) , C -C (Hin ) 5?n 

(Ui ) , 30, 1041 (1989) (CKfiBfflJ:9tC, u^X (lenr) AlCJ: 

0. 2 0<0-*y -r-«Ufc©^ h ? t *-9^(telrahydrothiophcniua) 

JSx>£flBM*nfct>©T**. «a<ii)fl>3*.9-»-«» r#'J <l.4 - 7*- 

UVIT— U> (phcnjtenevinylene ) -co -2. 5- f-x - U v f-U y (Ihicny 
Jenetinylene) ) O&ifc* «fcOM*J * l-K. SMt. l^* (lenz) 
V J.-I.t^ (Bin ) . Makroool. Che» 190, 389 U989)CIEtt©.t ^IZ u >X 
(Lenz) SlC-tO 2-3©4/^-3Ha©r> 5t Kof t7x-f?iJS^ifflH 
$nfcfe©T*0, K.Y.A. (Jen), I.Li*ty/<^- (EUenbmner) . 

UVtiruvf (Shackleite) (T5 -f Ktt) © PCTBBRSasW^MWWO 8800 
954 C«->e£n-CV*4. cn-b©3* l J ^-liUVJC (Lenz) ICJ: *> WW * nfc 

:nii I R#3fci»J:tfi ? o#VfictOISi&<&n4. 

*R«;i<D75&ic A/t □ - ji<*&mT 4 c £ C «t x^7#-r> 
a (sulphoni«n)tttt»*T AO - ^TiSKttKlUfcLS*,. c tiU*Stt*t7 - - 
UXflk h *'/Btt7 i iU^BCm^'*yJ ; 'Wft* (benzyl ic 

carbon ) fl>£C*>TJ:9iS<.*«Srrew£. ^7"/ B yUuvXWMtC 
ItfOTIttrCtttti' 1 . B»©iiL*UttIftSEtffc* (NMR) * JR* < 1 R> 



7* r*i*v*>*0I?W^ tfc***ij^-|C|MI$n*»e^*»**l 

gasns. sunt a.*w <M«iii ) * s. r-^ (Tot«ito) . 

T. V~J< (TsuUui ) fcitf S. «M f7 (Sailo ) ©Ow». Letters (1988) , 
1201) tC«£-,T, 9v?4 YT^ts* p-hH^7t*-hT-^i 

..... ^^a^^cat^ 

_ . H»a..(.i )>-itf- (D),.o«iscJt ofiffcar-i^* a*. — 

2n$rw$ntii7 < ^^(i24i>*Wi)D«i*nfc»7 < ^£H*»Wtt*»^ 
ti^> . emu R*j^*n«/°J«*ia (uv/vis ) »^ifficj:,rir 

ri«rcoa<-tt«T 4 C i IC J: ^ T JIH * ni. 
Tik)7t>7< 0/ t- M (pro! ilooclry) ICiiTSffilfc, 



*->-PPV . PTV . ^f^t—PPV . 2-> K + v-5 -G' > h + i^f^^o 
*M -PPV ±.'-ty 2-/ t-4>-5 -C rf^4->a*-» -PPV * J ^ 

-r - JWtCDfiC J: f> ^ n 4. 

-«*^TBI«**--. — . - -- 

„ r.i^BII. eft t*^ * -* © ^ ^ ~ ppv <D»c0PP*) © - t~m& 7 . 

TffeO, fittlb (49596 PPV — 5 96 DHe0PPVC*O. ffi»c U9096 PPV-109< 
MeOPPV -CbQ* *«d(185« PPV-159< DUeOPPVTeO* fffiW e Ii80% PPV- 
20« DUeO PPV i«( *i709< PPV-30W DKeOPPVT**) . 

352 bB»±»0^ftT 220r-C2«HHk te<tL/=i *®f> h + Xdi-ethony 
-PPV OX f/3- ha»JR7 ^ iUAiC-^i^TCDftK^' 5 ^ h^tatfii. 

a ppv*/^-*tt^^Mia?^ ft^ 1 * 1 220t-c2^PJk u<k*n.fc^3* >j 
a ppv*/^-*tt^^Mia*^ 22or-r2^nB. teft^n^^ ^';^ 

-< ^ h -n>*i^r 7 5 7 T* 4. 
*6Sa, bli-fctf cli-tn*'nPPV 0**#'J^-i. 19: lt\tl/9 : 1 



©*/Hfc©ppv *±v?tv * / /^-m{i^^-en-en3iiasn, 220t-c 

3t7aEk 3B7 bB*iJ:agi7 cBlli, -tfi*'nPPV ©***'/'-* 19: 1 
©■t;i.fcfc©PPV £>J:tOTV -0»tt^»iMlfi*n^3* 9 9 : 1®* 

Mfc©PPV 4JJ:yPTV «yT-#^MJ|*«t3#!l-'-©l»* , fiili«»* 
®7 -f >W.|£Ot*T©* t- A'i ivtyAjJJtA'*^ h>K:*r/5?t*4. 

918 a »8 'bBJ*J:£«B8 cBU, tnt**U PPV U 19: 

l£JtCF9 : i©-*Mfc©rPV *-Jt£OTV '✓^ -/ Tr-m^^*n-tn!tt 
fc**U Xffi* 22Qt-r2&5«h 8x<t*nfcPPV *J:tf*>V-f-^PPV 05^ 
3 tjt y -a- -O^ t" v d - t-»7 < n*x.©SMJ*-<? h ^9 

»9aH, 319 bBii.fct/5R9 cBtt-tft-eWPV ©**#V^-* 19 : 1 © 

r/9 : i©*>wH;©PPV isXV'/t f-fi>m *y ▼-*tt*^»M*ftfc3* V 
T-©l*i*££e£i£j5£JU7 ***^x|Wt^-«^ * ^ 

WlOaB, 3tlla0i*J:a3BI2aHW*n'enPPV £, 9 -* 1 ©*Mt<OPPV 

i£©PPV toxvi-x- — uyfiuy*/ t — (tbiewleae viulene aoower ) 

«& (cn^©#'J^-7 4^-tli^t*^3- h*nfl-?«S* 220rT2B*l3. 

atlObB, *UbB*J:CflBKbHl«n*ftPW 9 : l©*^tt©PPV 

*xv<s? h + fppv ^ / -'-#(4ir£i5ifi* tut a #v 9 : i©*n, 

it©PPV iWxiuyt-uy*; v-mttA-^SIiasnfca^l ^-i© 
37 ^ /i^fCOi>T©/t, i * v t >*/*«DB«*#T*'9 7T*-5 <cn£© 
# ij t-7 / fy j - h *nioH2+ 220tT2BSM. fcftanfcfc 

©T*-,r, BftT^ - 9 AO* - ^Ai««i'^T* J - 9 i©« f it 
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31 13HWaMfcT.Hr. i .fkjft. A© rJ?-.T- A'tt Affl *BJ&* Ja0SL«.«*3l**t* - 

7-r ^w£ic*^Tffl£Lfc«^©, «■» *-t^^>^^-ppv 

3ll«art«<fcT;wi-9i.©*-^«fcAfl3nSffi, #2* 220^1? 2 B$C3fc<fc* 

7< ^/.ttiatct-t^-cdPJSLLfcia^©, ppv i-toPTv 

3B15BlrtK<fcT^^9^©*- 1 «^Affl*«, Hffi* 220*T2*nn* «£*fc 
j nt?t -y 3 . n»7**-s *j:cfT^«-^Aa>«^ttAffl*tt*fr*"* 
/uiWffilC^'^TfflffiLfciS^©. PPV *J:0^y**-PW 

10M DMeOPPV .9096PPV ©3 # 'J t —©7 * /fcAJfc* — ^ L, — fSl**- 
S0OA<MI«Tiu«*»Air++»if^Ufc. 220" 

*C£CJ:0»&L*:. V16B* -t tf*17Bl*»tt « «£flJ&S**>rfc * 'J -* - 
©2o©«W*cotv-co7t«WK^^^ ^i'W*^i*7t^-^ 

J&18B*. b*J:tfe «*n*n 80 : 20, 90 : 10 *<fctf95 : 5 -/w tb© 
PPV is Jill WP-PPV */^-Ptt^^M*nfcPPV *J:tf HHP-PPV <2-> 
h+i ,_ 5 _(2' -y a* $0 -PPV ©^^3#^-©«W» 

miSHa. b. ci»J:tFdU, tnftl, 80 : 20, 90 : 10, 95:5 
100 :0 w/- fct©PPV *XV MKP-PPV */-r-*tt**^M*»i- 
220t-tM2**M. IE<fcUr=PPV l>J:a IMP- PPV ©9 u*fi* □ # 'J -r— ©^. t*v 



3l20Ea« lT0tt«3»*5^©25*5LtlCJlS» ( P 220r-C12i*iaKe<fcU 

tfc*8^©. 90 : 10 m/« tfc©PPV **JcCf WiP-PPV *>^-»titir^ 
MJSSnfcPPV *fJ:CF MMP-PPV ©^ y/i.3^'/v-©«7^ ^/.<D3R/tt 

31211311 IT0ttffl*'7>i©S«±tC»ffi* 220tT12B5fEH£ffcL. M'/^ 
*li«iLfc»^©, 90 : 10 it^PPV i-'J:^ hUP-PPV * J 

aiaanfcppv mw-ppv ©5 -sri*o& y -^-©»7 ^ it-A©««/« 

«t»(9i**r^5 7T*4. 

5B22BaliJ:C/bli-tn-en90 : 10i?J:C/95 : 5 »/* tfc©PPV *»J:^ «EH- 
PPV (2-> h * -if*^*-'/^/) — PPV )• *y 
M*n/:PPVifJ:^ilS-PP^-(2 h+V^S^"^^^i^^ ti ^>"- 
—ppv © ? v ^x. a * ^ - ©ff«E<*©sSi^«^-^- 7 

SS23BU, b. clf-tCfdU-tn-t-nW* 2Z0r-Cl»BBte*fcLfcA#©* 
80 : 20. 90 : 10, 95 : 5 *JlV 100 : 0 w/w it©PPV *XV MEH-PPV */t 
-*tt^t»MSn^PPV iij:c^ MEn-PPV ©5y^Aa.l*-y-r-©^f^3- 
h 7 ^ ;wx.©SUSE:*'<^ fiw*r^T^5 7"C*ft- 

»24BU 5:95 tt©PPV itXV MBH-PPV *;v-$^^»ifi?nfc 
Wll(Cl2«©3* 'J-7-© 'H KUK ^.-e^ 

3R25BIB, b*>XVcn*n*n lc) KEH-PPV WlllCl£«©3ffifc:-fc 
0 (a) 20 : 80iJJ:a (b) 5 : 95 w/« lfc©PPV *-tCf HEB-PPV ' "* 

<ft*-^wa*nfcppv is »e(i-ppv ©5 ©*^tt^-< 

B26BI1 MEH —PPV 20 : SQisXV 5 : 95 «/w tfcOPPVii itf KEH-PPV 

*y^-#tt^^'C-n-fnsaifi*nfcPPv ijj:^ meh-ppv ©f ^.fj-' 

St27aBi»-J:^»27bHU'tn'en20 : 80« Jtt/ <b) 5 : 95 «/- ht©PPV 

heu-ppv -ty^-*(4^^*n*'nMi&*n^PPV hjlv iieh-ppv © 

^28aQi» J:a»28bSii-en**n20 : 801iJ:t/ 5 : 95 tt©PPV J= -tC/ 



«ei-ppv *y-7-*ttu^^-tn«natja5nfcPPv me»-ppv ©? >^ 

»29aEWsJ:Cf»29ba*i20 : 80 -/w lfc©PPV <?J:tf KEB-PPV * 

«t^^gjar*n/tppv meh-ppv ©5 ^3*^-^7 4 >t.z.ic-p 

OT©«^^1ttt^J:a»aC/«flEM«**T' 5r5:7 " l? * i ( * 7 ** 
m0aO*J:cnR30bB(l 5 : 95 tfc«>PPV MEH-PPV 

(Oj^^-tn-enaaiasncppv -asjttf meh-ppv ©5 f»-fl>»7-f 

' ^COt^©««/Mimt'J:tfWJ!t/«fflB^*f^.5 7Tt?** ^(*-7 - 

% ^x.ix, no a«*'5 ^©a^fexVi>Qrtit>, W^yitflfe*^" 
JSSSL-^t©^**) . ' - ^- • ^v^-,.^.-.^..^< — ^ y--: ^ ■• 
3B3lElrt«4fcT^i^crx.©*-rt,ttAffi«tt> *J:Uttffi*t» 220r"C12Wnfl, 

*»7 4**«ai=*i*r«eLfctl*o. ppv avj:c/ mmp-ppv 

^JEtfE3nfc5y^i3# iJ^-©«*0**«T#l*^5 7TrA*. 

JgaUKIlUEH -PPV (b) 95 : 5 HXV C c ) 80 : 20 it© 

MEH-PPV *.tt*PPV *y^-*ffi<r^ttiiasn^ (a) MEH-PPV iJ-t^PPV 
©9 ^i3*^-i©* fA-u 7 ty^^-«^ hjl*W*7T*4. 

»32 (a-d) Hli-tnfn THT-JSUtlPPV MeQ-JRWPV ftW»> 

PPV iJ:c/8*^te<t Me0-«JttPPV ©«£**?* CT(,**. 

3B33E»i THT-R«PPV (KB) * J:tf Me0-«*PPV ©«0tti*O« 

*34H»iHffi^ 30or-ri2B*ffl©tt»ft:tt«> m-nm ppv (ia«) 

HeO-»«l PPV Of©) ©ffitt^" 5 ^ l-/»^flirr* r 9 7"C**. 

*35aH»as4» 300t:-Pl2»*HCDfi^<fc«3 (Aat) *»*-tC^* (OT) © 
JRWPPV ©Wt^tf^s- h 7 'a n>x.©E4X*^ I- J^TFrr^y 7T?*4. 

3B36aB)4»*J:£/3M6bB)(* ITO-atft^'5 ^©SKlCXffi4» 220rri2^M. 
iS«U 7^U7^ttttiU»^ THT-JBWtPPV ©TO/«H*>"^ 



(8) 



(tibU T^'i -Va Wei LteidoT ieo-flsat pVv©*i/*k* -ttf 

3B3SBI*iftt£tt*© THT-WUS PPV (Att) HeO-IR* PPV (53«l> © 

1B39H (») - (O li, (BBi»JWBI=*»**»^ *Stf^ttte<bL/c*ad 
i?J:tflB©WffT-e)ftfefl:Lfcia&©. PPV *J:O0«eQPrV Oy^^'J 

▼ -©wajc^-tn-en^ lt^ * - 
smokm**!** 220tri2**na. e*bL*«^©, *M£ftt*© ppv* -fctxweo 

PPV ©9 yfAJ.'f'I'-O^fXD- Kt7 -f n*A©«MX*-«? ^ ^*jFt"^ 
JUlHIi OMcOPP¥*-fc^ PPVO20W5 >^ 3*9 t-©*****-** ► 

#42aBU »42bH. »42eBL SI42d EI*J:tf3M2 e BHi. PPV , «fcOC£ 
fiE^i U-COPPV i, 95 : 5 , 90 : 10, 80 : 20*~J:tf70 : 30©**it©PPV *-t 

3M3HU*»» (a, b)*J:tf RC1©*£TTI^t*n/c0lte0PPV **.OTPV 
©20W 5y^3*'J' -CD* t -^a 3 - »• 7 < ^©aa*'* f ^ ' u *^ r ^ 

K*^*?-©*^*©** (a) ClOMeOPPV tiWPPV ©159*5 i'*"- 3* 9^ 
75©«5jt (b) 10OtT?12Hfifl, 220r-C4l*IHL GftLfcb© 



3U5KH«HeOPPV *J:tfPPV ©30K 9 3 * 'J »-©* ► * i * v * 

jl<<9 h /Wfc#T ^flL* * -->■ ■■ - 

3B46Sll01leOPPV *J:OTM ©30*7 « t-©* ^uU?*^ 

^Hu^rtaft^coppv ppv °* + t^*** 1 ***^** * 
\m f -y => * 'J -©«*** 9 v * 7-c * a. 

3i«Efli±tt*£<bJft<oo)i e opp¥ * -ttfrpv ©*t7^ nfc**t«e+ ♦ » ^® 

220«12ftMtteibL/i. Tiui a9 ^t,tfyflt»T^ 9* 

tfafjte»ffl©mw 

ta©«^**Mit©s^^-toa^ufco »^nCT*tt©wei* 3 .-f u-r- 

Ctt^©«5ffii*3 * 9 J:CfWi>»S 3*9 ^-TO©WI±±K©«© 

(P,r.-Phen,lc« vin,l«e > -co-2. S-^«« <dl«b.lil.ted ) 
.iuy^uy {p»r.-phenyleoe fin^lene ) ) 3*'J^-T?*S, -«StD 
Oftd«M»34i 9 ISWC -HKBl«Mt*«tt. * 9 

(2. 5— y-x-UVtr-u^ (thieoyletw »inylene ) -co->*Mfc Wis.bsti 
tiled) -/<9-7iil^^-i'y (p»ri-phenylene *ioyUBe)> 3*9^- 
-JRitlV©^b6tt©lHffi«3 # 9 »-*«Lt^«. 
cn^©^b^*SI^^«^ *«aflCU?B^i=n, m, o*^P©«^-t 
OS^^ns. «»«3*9'- (D) (IV) ©W*. W^^, o + 



criciti^Tv ae^©fikW/-«*ftA^*(£i±3Fi*-*ci(cDBri. cnw, 
©{b^*5icaa4a6^-if y ^-tt*«(Kr4*tt**jaiRsnfc-»©3 # u 

-©^flclCJ:->Ta>K* nf^. i^acr6*9^-li, PPV ©il?sa©«lQi**ttl»*-tf 
»Jl».tt*?:r*.ti».» ^ c.©flB^»c*r ww.±, »(i -t 0 ■+ 

^>»C«|l9t^& J^^,'*^^^:* t^>fc r ^.e'>*I*J£#©— « "(iaflt, fat'""" 
» ). i LT, ,TK©<tfe©fiE^ Jfcfitn^ ©5feftflS©ffHEtt©a'* ©J£4* i A- b 



2, 5-*>*> h + s^-^*9- 
(P0U0PV) 



.7^ - >yf^ 



0CM 3 
OtrCM- 



2, 5-^^- U'^t'-^^ (PTV) 

2, 5— <s / n>—'<1 — 7*-U'>t"— u 
y (POKPV) 

1 -> h 4- >— 5 -(2' ->^n--«^-?-o 
W-PPV) 

2-> h + -(2' ifW^o* 
(ethylheiyloiy ) ) '«?-7x-U^ 
-tr^u> ( KEH-PPVJ 



J-> 



^ CMsCH- 

/ 

V-CHsCH- 
/ OCH,-{!h-(C«1»3-C m 3 

Hjca 



cn^©j£»©"7 5©«j»© 3-^»a*n*©*#Cf **** 9 v-a>iearA 

^TT*» «J*©2-^liPPV Ol*^** *y 7*J:OttV^X*M*^t 7 7***L 
Tt>*. PPV tt 2.5 eV T* (#9 a 5 -fV h*^-y<9 -7*ii/^-t - 
P0K0PV U 2.1 eV T, #9 (2. uyti u>) , PTV U 1.8 

eV Tir-ff* ^a^©H 3±J^ 0 ^^T» #9 ( Z 5 -'/Vf^ f 5- 
7A iU-/tfil/y) , POMPV . »«PPV ©/<i'K4 r *-y7*J:*>*3T^K:&t^<v 

K4-*+ 7 r^r* w i rt-t©aerftzs©ii38)©«a9fffflcs-3t*rT'jp|$ ns. 

>V*^PPV (OHPPV) U-tO**4'-9-»'-tClii^-C PPVJiOaSfr*'^ K4-*+ v 
rtWtS. cnii>^^HBSS3&*««rtffl**L.- Vt->-C PPVJiUlcOMPPV © 

-,T©a?©ltJe^bfiE*i*^*i<:, ^cutppv c»trv<y v r*± . 
M**t**c£'T?*'*. cnii*TBHff©WS£*itfa^bW»-CJlIiE* 

tt^TT. THT (JB8H) *^UTiaW*nfc PPVl#J:tF5?y ^^uPPV © 

rii'K, wppv uj;c/pfv fi^mc»'£*'*^K4->Tf rttu a^A*cn€» 

©QOtfPPV i»J:CFpPV 9 t— JS-JBacUTt^^^^T**. ft* HtPl 

ntt^ci«CET*. a-jtr. ^/Kft vrta*>-^-*(ttib©j5JR^-to'x 

K (tetnhydrothiopheniua chloride) > -p— (0.97 «. 2.8 «>D 
dtfj:t/£r, a' -fX (f h7 fc Kof *7* i 9i^°D K) -2, 5- >V > 
4,V_ p (a 12 0.3 awl) ©«^«!*ffi*?J&tM*fcl~ 

»fiiLfc. s*i?J»«*<tcfi*«4b^ ^ y 9i.*eft (0.4 2.9 »oi. 7. 1 



— 8 — 



moo a>#*m» -y > * 7 (cat-ofr > ot^o-^Raffe <' / ^^ s * ;l ' 

Uiwu chwiMl) Co.. LKUKvurvh (Dorset) , »» IC J: IT 
t>S) *€GfflLt\ t6tt»«t«-flSU»*<t^W* (3X1000 .1) LT 3 0 ICx? 

m 

t 9 j-» (9.5-1) *©<*- «' (f^tK«t*7.-9A?» 
y K) -p.+ '/l/y (0.91 «. 2.6 «o1) *' tT^k 

Kof*7x^^«"jV) -2. 5-'/>f-JW-P (0-10 s. 0.26 

»r;*©*St<t7-l- 'J.9A*IW (0-4 M . 2.9 woU 7.1 -I) *-»roiSAi 

(0.4 M . 0.5-D ©Sft)ICi^S«%ffitUft. Btt'-ir. 12400 ©#**»-/ 
V * 7©* A.o - * jjtiSWS ( *> * * * Co - • ttd - ( K h ' SS) 

«s,»*#frS££ic»£bfc.. no ■» ) • C * WI '^ 

/*>>-*(8.0 -l)*©<*. -« (7h5tKoK7^^^') 
K ) _p_+^U> (0.98 «. Z» ~ol) i-ttfa. *' -« <^' tf '° 
f*7*-^^i)Kl -2 ^ho-p -^tO <0.U X. 0.33 «ool ) 
©ffi*^tI*TJR§*JMfcU *S-C»fiJLfc. B*T««t«fl:Lfc*©^* 
©jWttft^K V«9X.j!k«S« (tt 4 M . 2.9 «oK 8,0 -I). tiMtCffifclU SUE? 
«dtt*^ffitt3WB«T. OtT 3. SKrfW. IBJ¥tt3»C«EKU^ *M (0. 4 « . 
1.0 -1) <D&mzX0&J&i1*ltLtZ. *^T. 12400 ©#*«» v 1**7©* 

*tTO'*) tttt««*KM*<ti»H* (3 X1000 -1)IC*JLT4 
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ffS4 : \-j y$.*s-4 -(2" y f toethy Ipcntyloay)} "<y*f 

ArTTftfi/^/-^ (120 -1) IZt h «; 0 a£K(6.99 b . 304 wol) * 
jgJBLTt K©2. 5 M 9 J -** (150-1) 

*©4-> >*f7*y-*(31. 4 c ; 253«wol) »«*i&»U C©S^«!J* 
A)J&LT30#lffl. SSELrr, £iS2 Ti$iSJLrctft. ttfl>^>-* (100 -I) * 
©1 *n^v* v U6.0 g, 279 -»ol) tfftfiS-i&twLfc. »ci» 

T. fi^1fe*i0ttt-Cl6**roV a»Ufc. ft$4>Tr»ttt*-l*£U 

(200 m\)\Zt&mV. *R7k«<b+ ► U 9 A*l»«[(250 -DiiJ:tf*(500 ml) 
MsSO- TlUSU *3:<1>TiB«Lfc. B0r/0.5 - HgT^S-TiCi 
Ejtg^ l _>> + 4 '_4 _(r -> -<ytf^l4.0* (27 

%) 'H (WR (250. 1 MHz , COCK) : 0 - 0. 84 <L 3 BK 1-02 <d . 

3 HK L16- 1.56 (-, 4 10 « 1.93 (• . I «>. 3.64- 3.82 (-, 2 H), 3.77 

(s . 3 8), 6.81- 6.89 to. 4 UK **C m (100. 6 Ut* C0CU) 14.3 , 

17.0 (ffi^fcCfl,). 20. K 35. 8 (i5^i t>CH«). 33. 0 (CH) . 55.7 (OCH.) . 
73.9 (0CB.) . 114.6 , 115.4 (3F#fle CH). 153.5 * 153.6 (ipso C), IR (7 
-f^A) : 2956 to). 1509 (sK 1232 to). 1045 to). 824 to) c\ «S (El) 
: «/z 00 - 208 (100) . 124 (32). C,,H,.0,ICW-C©tt*M : C 74.96. B 
9.68. SWWtC 75.03. H 9.70, 

W5:l. 4 -fc^A (^oo>»/Q - 2-> ►^^-5 -<T 

Jl&tt (379«. 59 ■!)£. 7#*iT*ftK (3996. 35 i->h*> 
_4 _c _/^fl^:y^o#^) (14.0 s. 67. 4 ««ol)<t, 

^ (dioxuc ) aoo-i) ij:oa*ia^»*orTfi5^fflJ. tt<b**rte»s 
AoU. fiJ&ft^K:tt^**104>Ba. qJc*£i/C«- Sa-C16.5B9W«»L/:tft. 



(300 -1) CffiAbfc. R3IT-Cit»*iaaU 
UT15.5g (75W) ©I. 4-f* - 2-> h*^-5 -(2' - 

/^/P-<>f-o*» ^v-tf^. «. P . 78 -80t:**fc. 'H «Wl (250.1 Mz . 
CDCU) -. 0.92 (U 3 H) , 1.04 <d . 3 B). L 22— L55 to. 4 HK 1.95 

- 2.05 to. 1 UK 3.73- 190 to. 2 H). 3.85 (s . 3 H). 4.62 (s . 2 H). 
4.64 (s . 2 B). 6-89 (S . 1 MK 6. 92 (s . 1 H). "C Wt (100.6 Wlz. 
CDCI.) 14.3 . 17.1 (SS^ifcCH,). 20.0. 35.7 (ffi^ifcCH,). 33.0 

(DO . 41.3. 41.4 M5£ fcCB.Cn. 56.3 (0CIJ,) . 73.9 (XII,) . U3. 4 , 
114.1 ( 3F*^B)..^2t8 > L2?^*'i50,.8.. f i^a.l^ • 
2958 to). 1517 (sK 1466 (rtV'KM to), 1263 UK 1230. .UK: 1036 toK~ 
. 734, (si- . 696 to) ^.^IISvXEI). I .«^ V 0P Ml^ltt.^^W^a^.UU . 
C,.H„C1,0, IC^>i^T©lt»« J C 59.02. H 7. 26. S8Bltt C 58.14. H fr. 97. 
W6 : g. g' -f ^ (y V 7 t K°f t7x-?i ^P 9 K) - 2- > h ^ > 
-5 ,(y ->»; l ^<y^o j »>) -p-4^>uy©aiM 

^yg^ (200 at) 4>©1. 4 -t*^ (^ooy^-n,) - 2-/ 

-5 -(2' ->fiKyf*f) -e^*r^ (14.5 «. 47.3 -nKSttl-x ^ 
tKo^7i> (teirabyorothiophene ) (20.9 -1 . 237 -»D 
B9»tt»**lWLT10»iarttCi»?«^««*«fi£L/:. RC*T. c©S«*50t* 

nt, ^^rftSiTrttiau. w&ltizis (sew) «' 

5kr 0 f*7*-9i^'jn - 2-> h*>-5 -(2' -^^"^ 
o#i.) -p_*^H"£«fc. *H NMR (250.1 KHz , CD,0D) 0.97 (U 

3 HK 1.10 (d . 3 BK 1.26- 1.61 to. 4 HK £04 to . 1 H). 2-23 -2.53 
to . 8 8). 3. 55 (br. > . ML 3.86- 4.05 to. 2 H) , 3. 97 (s . 3 H), 
4.56 (s . 2 B). 4.57 to . 2 HK 7.35 to . 1 H). 7.37 to . 1 8). "C «« 
(100. 6 MHz. CCOD) 14.7 , 17.5 (CH,). 21.1. 29.7. 29.8. 34, 3 (CB.). 

36.9 (C8) . 43. 1. 43.2. 44. 5. 44.6, 44.8 (CH,). 57.1 (OCH.i . 75.8 (0CH,) 
116.5 . 117.3 ( CM). 121.3 . 121. 6 . 153.0 . 153.3 (ipso C). I* 



OCBr) : 2953 to) . 1514 to). 1404 to), 1230 (SK 1033 to) c- 

, 9 j (10 •\)tp<D*. a' -C^ ("f V 5 t Koft7*-9^ o « 
K) -p (0,90 «. 2.6 mol) XXV<*. <*' -« (t^t K° 

f*7x;9A;t>in _ Z -> h + v-5 -(2' ->^iw-<x^o*^)- 
p_+vux (0.10 c. 0.21 •»ol)*T^d'>T?aftB**4tL. acJ§*C?**>Lfc« 
T^D'yrKtt*<tCfc*©MfcS©*«<t7-b <;*>^*«« (0.4 M . 2.6 
„o1, 6.9 -I) «— ffir-^SinU. SI5ffl^5«r^Stt3naKS.T0t:Tmiffl. 
Ig^ttZHCttBELfco «IM (a 4 M . 3.0 -D OflSftHCfc ^Si5*ff it Lfc. K 
v -_ - - 6 vci- 1 2400 • ©i*-? C * v + -7 a^o gg - ( J'^^ ^r- ftJ^ - Co. * j 

^tSSS* +3 xi000 *t)^UT3..B^i7/io^iSWV^ ffSW. - 

(20-1 ) 3#M-r-©IBX-<^ l-A-rWl 8BU 

^3 ; i—/ y+is—'k —KT — 3. -f- ^-^4* o 4- > (ethyl heiyloiy ) ) 
-tfy©aS3t 

A rTt»ja^>'-' 1 ' (100 -I) 1-7- ^ 'J 9^&«(6.50 s . 283 moD * 
»»LT7-^^F•>^> f * ^ K©2. 5 M t&a'T*/-'" »50 -1) 

4,^0 4 _> h*'/7*;-^ (29. 3g. 236mol ) «ftE*«ftlL. C©Jft£»* 
HD»L-C307>flS. SRLfc. SfiiT»aLf.«. 9 S -»> (ISO .1) * 

01--7*o*-2->^-^^^^ (46.5*. 259 -olJ «r^iSft)L 

t»*x-7-* (200 -1) l^iSJWL. «Pt*Hfft7-f'Jf^7k«tt(500 .n4;^^ 
A(500 cDTiSfefrU M«S0. T|£JtSU. nffi*-caB»L^. 120 r/o. 1 - H»r 
SI«r4CilC-tO. 24.2* U296) © 1 K + (2' 

<W9 :l. (goo*.*/*) ~ 2-> ^->-5 -(2' -x^/u^^o 

-<ytfv©a3» 

Ifttt? <37«. 90 7**t7WtK (3896. 70-D£. 1-/1- + ^ 
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_ 4 _ {2' -j.**i,^**so*-> (etb>1hei>loxy > > *0**y (24. 2g- 101 

•mot) yjiM «i) i Jt o tf *,^e«j*:o ?.T2P^ra-. 

KKfeOlSJfcHtffl^W. cORB«*flWKfl A +* : ' (75 aDrcttWU 

ffljaL. ✓ (200 «l> -CflfeftU *£&LT21.7g <639«> ©1. 4- fc * 

* (?oo>*/i0 - 2-> I- + V-5 -(2' -ifA^'/o + f) 
•.P. S8-60t*W^ fa«**S$K5.48g (16%) <7oo>^/t,) 
_ 2-/ h*->-5 -(2' -rf J^*^o*-» ^xtf;/, * p. 53 -55 1 
'H m (250.1 MHi . CDCW) = 0. BS -0.96 (> , 6 Hi, 1.26- 
1.75 9 HK 3.74- 3.86 <«u 2 HK 3:83 (s , 3 HK 4,06 (s , 4 8). 
6.89 (s , 1 HK 6,90 (S , 1 H). II (KBr) : 2924 (a) . 1516 (»K 1466 UK 
1415 (s). 1263 UK 1227 UK 1182 UK 1032 UK 733 (s) , 700 (s) . 
614 ca" («>« 

Wl 0 : a. a' - (f KQ^?^^^ " K) - 2-> 

^jg, ,S - a, (7S „|)i*.©2. S-^ l;"^"'! -i 
-(2' -x^-n^+i'o + f ) -t^tf^ (4.89*, 14.4 «w!)»aB*IC7 t h9t 
Kof t 7i y (6.4 «U 72 •»ol)*85fiDLfc. Jfc^T, C©«£«J*r50«T 

L, 5t^T?e3lT-C»ieL. 0EGUT4. 36 g <59«i ©«. a' -tf* (7 Y 
7tK^7-9^o!l K) - 2-/ h*>-5 ~(2' 
4.5,) _ p -+->u>*»fco '« «M (250-1 "H* - C0.00) : a 89 -1.04 
OIK 1.18 U.J -7.0 Hx, 3 HK L29- 1.65 <«u B HK L B2 (■ , 1 HK 
2.32 -2.5S U . 8 HK 3. 50- 4.56 , 4.57 (ffi^Afc 2 H , CH.ClK 
7.3B*\fcI/7.39 (i52>£t> t, 1 H . M - I" «Br) : 2948 U£<^ «K 

1514 (s), 1460 UK 1399 <SK 1312 UK 1229 UK 1033 UK 703 w" W. 



iJ1/? h o/u- ^v-fc^**^ h^*m28aHi*J:Cf3B28bHK^U-r*4. 
5 9< PPV/959* HEH -PPV HJlVZOM PPV /8096 HEH-PPV <OK*tttt8 V 

Wl 3 

Jeneyffil*^*^- (3S328a) *aT«M$nfc PPVT5t©PPV EL3£B*«lfct> 

^^i(CJ:,T^I3te<k»ns (31328 c ) . 
THT -«USS^> Ole0)-Htt«ISiHtre4.4iiK:i^r, 4>r>£S2 

Hftt£<tr« c £ tc J: *K #*l=J3T^«««ail« C-C*«*'J:^lNfe&*ttt 
(SU2EKJ) cn«TBT -KtSPPV Me0-» 

ttppv OK33H) jt^^ti^$o^4. cn£««pv ©«a 

i»©«IRA^^ hiUii*#(Cia«lCT^4- THT -KttPPV OWX-t^ 
(31348) K*^T»* *UwK<W«teCoT*tK HcO-flMIPPV OKax-t 

MeO -JSUBPPV 1T0 3Sffi*©M PTWftttT* h 

y ^ BCt»-C^o/«y-2 *- (prop*n-2 -ol) rft*L/U ftt^*C, C<0 
Sffi(CI*f|5E**«5K«-^ t * i/ = , -»' 1 '^- * t,_c - SfiH*^* 300rT12^MU 

^OT^i— S^raffis^^ K*2- 500A©WS^i5E«L/U 

(3l368±rJ:^3l37a) <-f*5, THTflSiAlffiffiffiW^ *J ^-*«Tiail* 



tf-J -»> (10 ftl)4>0<?, <r' -t ^ (^ ^ 5t Ko-7-f 7*-9A^o i; 
K ) _ p _+>u^ (0.92 2.6«iol) a' ^X* Ko 

fn*-^^')K) - 2-/ l-+^-5 -12' -x*-ii^*f °*"» - 
p_ + xu^ (0.11 0.22 «ol)«-T^3yTflSUBf*<tU TkS^fflW^* 
T^3'>TJRiK*ft:Lfc*©?&fc*©*H<t^ > (0.4 « , 2.6 

«ok 6.5 .1) *- sra^its*^sttsaa»Tox:ir2.5 b*ieb, 

ffili«*SlctSffiUfc. «t« (0.4 M . 0.8 •!) ©8Sto(CJ:»3Ri6«^it^fc- * 
l^T, 12400 h*7«HtA'0-^I!JiaW« C/mi**fe. 

Ltd. ( Kinsv K 3BID CJ:9BW*nT*,'*) tffifflLr, ttttfStf^RK 
*<tSRS* (3 x2000 «l ) ICStLTSBI^fc^TatfrU/^ *&<P> 

(20 >I ) IC<S»Lfc. 3#97-0[RX^? ^^:3l22BL 
g(l 2 

( y a? ^7tKo75y <20«1)*<D 1. 4 -M (^oo>^^) - 2-> 
h + .>_5 _(2' — x^jt/^+fa + i') <0. 95«» 2.9 «k>0 *Ji£? 

<r, a' _*;^oo-p -4-^UV(0.05 0.29 ■■oI>©»»*ia«^ 
Ko75V (120 •!> <POA 9 «>itert-^'h4->K(95 96* 2.5 22 mo I) 
«&fcl5#l=*>*-,T!&fl0Lfc. »c^-C, CO«d«l*3fa-C2L5^B. «»U 

*&mm&*nfr*\s>i?&<om^**<omm<»im'Z-c&P (reduce) 

u ^ ^ j (500 .1) icttAl^fc. «tlft«-*3IT-CIWaU 7Y 5 t K» 7 

?x/ >^y -^^wea-fttr^.y^-ioi 'hkmxco.cu) : 

3124SL ^ * U ^ — ©1 7 h ^ *• S525EU 

MEH-PPV, S 96 PPV/9SW HEH -PP» i'J:t/2096 PPV /8QK XEH -PPV 
<0©itX^-<^ h/K±3R26HI=mrtoC-l?A*. * h ^ i * * * s**~<9 V *> 
(»27aH. 1B26aBli.*J;tf3l31aH) tlPPV *tft©a3Cr<i9*r*&^ ^i*v 
t^^^OT»iBO!*^x*^'©*>©T?2&aci*5pUTlr>*o HO **J:^T* 
«:irr *«eW)Wt-CEL3SB*ttifi «93tlix v n^i 
^ v *>^ (3R29 a 8. 3K23bH. 3t30a Btt» J:CF3t30 bH) *^Lfc. MiST 



Ke0-K»PPV OSB3t^-<^ TIIT-«UtPPV IC**t*2.25 eV Ott^ 

itteL-C, 2.5 eVr©^-^»3tC^^TKfb<R«r>Tt^. ftitli THT- 
JRXBPPV oa^©»3&***^/iStfei(i«HlW^»^* f ^-»fc»" 1 ?**- 
SirjiLF^ffiffiyijOa^V^-T*^, GftUfct*© MeO-RttPPV O*^ 

PPV »c*il?iJ:9 f>H^i*^t4U4 (1B37SI) . 

S PPV i> .t CFDKeOPPV; © ^ v^rx. a # « T -^K:-* »7 ■;--*(&# tl T ^O'*^ K*-* *: r ' 
v r*«arr**R^*J: VftftE L35H*'a:«^: r^*-M»«?^ ,(w*W>^- 

• ©«ifc©sj&fct4jer«»£na. 

OMeDPPV O He0-Kffl+*# '/ ^-UnfflttiT^rOa =* 'J -a--tI)SI*©# 'J ^ 
-£<DS5>*©a**8tft<SE*-«* ViHCAf*t*4*t v 1094 m-'CDfiClCi Ofe*** 
j;^;, THT-fltttS**rT£PPV (Pflgi**^ ^-#tt<!:, THT -BUUM-^TT 
4 OMePPV fft^C (OMcOPPV THT 

> */-/u»«ICJ:*JJ&d£Snfc) Ue0-K««*ir5DMe0PPV 
iJ:0'<i-S. /l?ffiOS54©*^-'-*tt. TttftB. (PPV THT-R«t*«t«-aB 
^«t%/ ^ y -iK»«ICJ:OJBi£«n^) KcO-««IM<rT4PPV ^ 
-tatta<*?«ET*BjMEttl*** (5B39H (a) ) . 

cn^^r'-o (EL»aicfcyBr*tt-&ict±ioooAOiff©) »7-f^ 

* J -* - «Ufcit*»JBKffi<fc* C i IC J: 0 > *x<t3 # y ^ -0«©«*iErt 
K«9WL»«.ci£i^<n* (3R40H) . f*S*3lCtt, 7**^* 220r-C 2 B*nfl, 
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tntb, 1094 a ••-e»u*ficw«fco, > ^*>Rtus*^r-6oycOPPv © 

(fi©ttl::<*.,TK<fcT* (3UZH) . 

THT-)R«2l^RJ»T-6i* Kb4fcR±Sti^ fr< LT» PPVtitfMeOPPV 
'?tttK<*7 * fr^tMOcTZlSmz* 0, > ► * >flfctt2t**fr4Dlle(lPPV ©* 

1094 at -'ottc*tfflA*ci(cj:»)3t»3na. ^-rmxottwtc 

(bike) C-Cl£<kT*CilZJ: 0* 7 ^ /u^fi^^Ofltt-f r^OfltttfflflE 

*£*n4. ^<ut, ch£©Hm©'<^K*+v7**iBB-r* 
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ffari (m44B)} * 

y ^ - tc * & &m-r * c 4 4> * u ? h ° * * 
>*©&) *«u<Marr4£^7c£*$*iflT^$T&4. .-tty^-7-r 

oMZHBL. TUt>*>^ 1000A©t>©T?A*. 

flfe©3#y^r- (30963 * y ■*—) 7^A^j!i , 5xff{Lti:xt"/3-H 1 
ttfcftlWIC, 500A©TA<i -9 K9-*-*?*^LT 6.10 "* torr J: 

&>£-C60. T^x ~9 A|ct9# I) ^-7« ^4>©»^*^©f*SfcO<fc«>£ 

(*45B) liJ:*/* h^S* v-tVXJBit (3U6H) C-tOSKISni- fr< L- 

*»Tfc. »-©EL3£3^£©£t^*©^6£tt*-<)fc£T. 

Jt7ttf^«5-:/tt3J»2*atifiL (1096a * U -*--**) . 7^U<?^x 

Ttr«*0 (5K47Ba) , h ^ < * v * yX5C3t<Oi*^4--© 

STXKS^fc (S48G9) . Jt*Hc-»lev-^^aE 1 TE*- KrtC* v 7" 'J ^ 
^r-SCil-JtO. 633 n«ICit4fiin^©2-30ffiW<DH«**JB3eUfc- -t 
04?^<*&*n«ilKOBlff**fifieLfc«ffl*± 1.564 (a002)"CAO, ( T 



**WSCfcJSSSSl4 L620 (0. 002) fc. COtSJRH. I5f^^K4-'t 

v 7*i i4ij?*CE<tr * it * 9 1»«IKi*4»ICi,-tt & 3fcfl>fc*IC WT©13|*tt#l* 
White— 5kUTP4. LIT, ^y-O^^^-^flsW, 1000AHiS«>fi*« 
«tT, # 9 - 7 -f ^A*«©*S»*©ffira#a*»Ifife*CT -So ft«d5tt» 

<«t*«ffilC (Ttt^'S^ Bc-yc^-rr^^© 633na<E>ffe#©«£-, 6000Aejff 
©WiRC) S»*Ci«S£«ST**. TO^J^lC. PPV HJLOWtOm 

J:*?^4^y^-«?«i8i*ca«TSfcK*ffltS/HSET4CtA*Tr*4« ^2 a 

^, Z 5-->V f + >-/<5-7*iuxtr-uxl,*Ji^*9fefl;«MBi**ttiO 
'IS (R= OCH, ©ta^©— ttSCDO) r> ^ -CDifiJSJt«?jr Ot ^TO-ffi©^ 

»(c *3c » r o ^ b±.** o ^ffl -t c-e* *t * <* fc * - ^ © 1 •* it 

(polysrylene yinylene) (S. K*h (Tokilo) ^, #'J^-, 3K 

1137 (1990) ) !C5tlC»SSnT*^«J:.7lCLT»i»nfcPD»IOPr* -OB 

OCH.T. R' . R* «-(CH,)«-T*4«iSI) 4 s © 2. 5 ►4-S/-'*f 



J:iS©J:9Km-3m2 aBfc*Ji^3n2 bB»c:^LfcJ:olc, PDK0PV6«PPV JtOfli 

t * x * ^***> -y 7*«-irr *©-c, * 3 # y ^ -cot ©-^ 

JBCSLTt^, 3K2 aHICiil^-Cti, d&St (a) 11100 «PPV TfiO. (b) 
«9596 PPV /5 « PDIfOPV T?*0. (c) U9096 PPV /I0«PDl(0PVCft 0, 

(d) ti 85 96 PPV/1596 POMOPV T*0, (e) 148096 PP» /2O96P0K0PVT? 
BO. (() ti 70 96 PPV/3096 PDXOPV T*4, ^nii, 9596 PPV 

/5 96 WP —PPV » 9096 PPV /1096 JWP-PPV X J;Cf8096 PPV /2096 WP 
— PPV mi93) ©«dl;J:CF9596 PPV /5 96 KEH —PPV % 9096 PPV /10 
96 MH1-PPV « ;X PPV /2096 KEH— PPV (*23E1) ©fl^PIfclKSn 

-...at. .L^u^w^^.fr-f^^a*^^^ 

. u-rt ^©jsmii 3f ^ttft^j^i^ ^ r^ocb.t * 4 «^©«a n ) - . in . 
L/t> k * ^KAas. rtt*>.-6« tt*aatc-to^c«Kt**nttc^pv tc*fr 

4> ^ 4^ ->fl&tt«*HE«:jf! '(IT- (R=0Ne ©tS^©«aQ) tfiiffL»4- C 
CTf>Jffl*n4/!ME<t^*TT© 2. 5 -•>'> -7 * -uvfcf-u 

>'*iJ:Cf^5-7*-^>'f-u^^©/ h + ^iniE<*©ea^J£»i fc 
WK5jeawB»d!y-»'-**^ffls*n4#yr y u>t--u^7 ^ (s. 

h4-h (Tokilo) . T. i?^ (Mania) » T. 774 (TsuUai ) JfiCfS. 

ir-( (Siito ) *y^-, 31, 1137 (1990) ) ICJtlC^* nrt>4 J: 7 
c, > ^ + •>Kas*JK<^um^^^cilreBLTlf^5, > h + ^JBUttS© 
^JKJSOfctolclittftlijW^i^firi. PPV ^©«0SB«©e<t*<3?l9K:-t©BiJ 
ifefiE«5©-5-5© 1 -3i CTfiBtJttirri^ Wffi4»©toJWllCJ: r>«Kifcam=«7 
<f jui.3^y^-KHicift^TU. c©«»jft? 0icfcJ6iSi;tt*sn4©-r. 
2. 5- : S * ><9— 7*-u^f-^>^©ftUIE<*©le(t*%AtCT*© 

iifitJI;lciOWSI?nfi»t>7 ^^^ttMTU, > h * £^«nEt*©ttftHaCll» 



7l - u yfxU J: 0*< 5 - 7 * - f t_ - u ► * vffjCt*©^ ^ 

(benzoic) K*Ji©> ^s*Ett«6MLfc|MU»*-«* I- 
&tju c-o <*«KU©B £ #ls<M»»iP-r icii:20ili?n4. 
15^7 4 ,t,j~<o*ijV7 tr>t><D8t(Dm2L&BLt>** Otto**/ * * '-"ip)ffi<*©*fli 

ij:o^^ffl5^*m\ -t<t*$3L *n*©**<b**#<'x4<!:a*T4 

©*ffi©90«, *<fctf (2) t 5 ^'/-/<?-7x-u^-^^ 
OUtjSg^tDm^tDZO^/-^ 7 _7*^uvtr-u yv©ffrffii#©*<a©809€* * 

J&7 * A^©»te<tlCt*->T»*n« # 'J ^-©<taa^i«£ClBSn4. * 

4, 94 .bwxchu bEacii, -en^tu *^ (2) ©*(S-r4*^ J-'* 
^shr^i. iteofcfeic, ats a ea*j:cf3B5 batippv *-ta pokopv 

POUOPVU, »)ffitt^<De<fc3&«^±-e«^^^^ lOT<**tt<D«Ittttteft** 

(sttstiiEjayijtca 9 &n«Pi tttit&ftT-ca c*offi(*»«* *» * ioi? 

(3B5 aBl) «rT*-Su J:0»o»»*tt« 

ppvic*tLT#3M»*tu ttot pomopv ca^nm^^^ ► 



Kltt«Ef^fflCJ:ittlc4tlCJ:0»^n/:PTV 'J t-**©* V /!/ £ * </ * 

w©«HEi*fl>3*9'-ICliV^r« (R-OCH.^-ttfR* > R* = -(CH,)<- 
©«£©«& ( I ) ) , K$«PT?»e<tSnfcBl^ e^a- ► 

y-K.^.xitot* ^ ppviciiija fc©ica* vtntiUf«*S* 

100 «PPV TfcO. (bVtl95«-PPV/5 96-0«PPV-e&O^ <c)>U90« ppv, 

/lowoiippv -rrife woi t^3-^ ««©»is;* *< 9 v /t'-cfflff s n* -fc 0 

J5W<yK*>v7*i * ^**OUtMllJaTfl>ta <Ti&4. Tti *a B, & / * 

/909< PPVm5El* : r.'J ^-Jcr ) ^4 7 4/i'i"©-a*»WaafiatC (W4 » ©« 
©) fsttr/i-i -9 -t*> (*^2.5 ca^©) *tvt*-/mcii:i: 
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-5 B©»oir^ 2. 5 - >' > h + ->-^<9 -7i - f^t*- u ^©Wffi*®* 
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